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Description

[0001] The present invention relates to a method for
using the complete resource capacity of a synchronous
digital hierarchy network, subject to a protection mech-
anism, in the presence of a data (packet) network, and
relating apparatus for the implementation of the method.
[0002] When a data packet network is deployed over
a synchronous digital hierarchy network (as SDH or
SONET) infrastructure, both TDM (Time Division Multi-
plex) and Data (packet) traffic are carried. In the following
the synchronous digital hierarchy network will be identi-
fied with the term SDH/SONET.
[0003] In the SDH/SONET network, when it is organ-
ized in a ring configuration, one of the most common
protection systems deployed is the well known MS-
SPRING protection mechanism, as described in the
standard ITU-T G.841, whereby the transport capacity is
divided between Working and Protection capacity/chan-
nels. Every Working channel has a corresponding Pro-
tection channel to be used by the MS-SPRING protection
mechanism to restore the traffic of the working channel
in case of failure.
[0004] In normal non-failure conditions the Working
channels carry data and TDM traffic, and the Protection
channels may be used to carry the so-called low-priority
"extra-traffic".
[0005] However in case of failure, the low-priority "ex-
tra-traffic" in the Protection channels is pre-empted by
the MS-SPRING protection mechanism to allow restora-
tion of the traffic of the Working channels.
[0006] Therefore this protection mechanism has the
main drawback that in practice 50% of the global SDH/
SONET capacity resources are wasted and typically are
not used for transporting traffic, just because this traffic
should have to be pre-empted in case of failure, this way
reducing drastically the reliability of the transmission of
the extra-traffic.
[0007] This problem is particularly important due to the
strong need to transport data over SDH/SONET, and
therefore the SDH/SONET capacity must be used in a
more efficient way.
[0008] The same considerations are applicable to the
more general situation of ring or meshed networks with
other types of protection deployed, such as ring SNCP
(Sub-Network Connection Protection) where a protection
capacity is shared among N working capacities.
[0009] The European Patent Application EP1414193,
family member of W003015351, describes a communi-
cation method for a network, transmitting TDM traffic and
data traffic, where a plurality of communication devices
are interconnected and a plurality of pairs of working
channels and backup channels are set in two paths be-
tween adjacent communication devices to perform 1:1
protection communications.
This method does not consider the presence of possible
extra traffic that is configurable in the low priority chan-
nels.

[0010] Therefore the main object of the present inven-
tion is to provide a method for using the complete re-
source capacity of SDH/SONET network, subject to a
protection mechanism, in the presence of a data (packet)
network.
[0011] A further object is to provide an apparatus for
the implementation of the method.
[0012] The basic idea of the present invention is to use
the complete SDH/SONET protection (spare) capacity
to carry data traffic in both normal and failure conditions.
[0013] More in detail in non-failure conditions the work-
ing capacity carries TDM and every type of data traffic
(high, medium, low priority), while the protection one can
tranport only low priority data traffic.
[0014] In case of failure the working capacity is cut,
and:

- the TDM traffic is subject to the known protection
mechanism and is shifted over the protection capac-
ity;

- the part of high (and medium) priority data traffic is
shifted over the protection capacity;

- a part of the data low-priority extra-traffic (transport-
ed over the protection capacity in normal conditions)
will share the remaining protection capacity with the
low-priority best-effort part of the data traffic trans-
ported over the working capacity.

[0015] In a variant embodiment the protection capacity
carries also the below defined NUT (Not pre-emptable
unprotected traffic) data traffic in both normal and failure
conditions.
[0016] The method subject of the invention is applica-
ble to any kind of SDH/SONET networks, ring or meshed,
physical or virtual, and with any known protection mech-
anisms deployed, like MS/SPRING, SNCP, or others.
[0017] These and further objects are achieved by
means of a method and apparatus as described in the
attached claims, which are considered an integral part
of the present description.
[0018] The invention will become clear from the follow-
ing detailed description, given by way of a mere exem-
plifying and non limiting example, to be read with refer-
ence to the attached drawing figures, wherein:

- Figure 1 shows a schematic view of a known SDH/
SONET node of a ring-like network;

- Figure 2 shows the behaviour of the SDH/SONET
node in case of failure, according to a first variant of
the invention;

- Figures 3 and 4 show the behaviour of the SDH/
SONET node, according to a second variant of the
invention, with presence of the NUT data traffic com-
ponent;

- Figures 5, 6 and 7 show the internal constitution of
a SDH/SONET node, to implement the invention.

[0019] With reference to Fig. 1, NE shows a schematic
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view of a known SDH/SONET node of a ring-like network,
in which the known MS/SPRING protection mechanism
is deployed. The ring may be a phisical ring or a virtual
ring, that’s a sub-network built on a physical meshed to-
pology.
[0020] Between the nodes the connection resources
are provided through working connection capacity WRK
and protection (spare) connection capacity PROT, the
protection connection capacity being normally equal to
the working one.
[0021] When a data packet network PKT is deployed
over the SDH/SONET ring infrastructure, both TDM
(Time Division Multiplex) and data traffic DATA have to
be carried on the SDH/SONET ring. The data traffic may
have different levels of Classes of Service CoS, depend-
ing on the level of priority/importance.
[0022] In the following, reference is made to the fol-
lowing three known Classes of Service: High Priority ,
Medium Priority , Low (best-effort) Priority class of serv-
ice, even if it is clear that any different subdivision may
apply.
[0023] The High priority is a data traffic with guaran-
teed bandwidth and full protection to be applied, like the
TDM traffic; the Medium priority CoS is a data traffic with
two traffic components, the one with guaranteed band-
width like the high one, the other with non-guaranteed
bandwidth; the Low priority CoS is a best-effort data traffic
with non-guaranteed bandwidth.
[0024] In the following the data traffic will be indicated
by DT-H, that is the High priority CoS and the first part
of Medium priority CoS with guaranteed bandwidth and
full protection, and DT-L, that is the second part of Me-
dium priority CoS and the Low priority CoS with non-
guaranteed bandwidth.
[0025] In the normal non-failure conditions, the work-
ing capacity WRK carries all the TDM and data traffic DT-
H, and possibly a part of the data traffic DT-L, depending
on the total capacity, while the protection (spare) capacity
PROT may or may not be used for carring extra data
traffic DT-L (in the following, extra-traffic DT-L), depend-
ing on the above described pre-emption problem.
[0026] With reference to Fig. 2, a first embodiment of
the invention is described, relating to the case of spare
capacity PROT used to carry best-effort Class of data
traffic. In case of failure the working capacity WRK is cut,
and:

- the TDM traffic is subject to the known MS/SPRING
protection mechanism whereby it is shifted as such
over the protection capacity PROT;

- the data traffic DT-H is shifted over the protection
capacity PROT, like TDM;

- a part of the extra-traffic DT-L which was transported
over the spare capacity PROT will share the remain-
ing protection capacity PROT with the data traffic
DT-L transported over the working capacity WRK
(now protected), according to a sharing mechanism
described below. In this way the best-effort traffic is

not pre-empted, so there is not a service interruption,
but only a service degradation due to the sharing of
the available transport resources of the remaining
part DT-L1 of the protection capacity PROT.

[0027] With reference to Fig. 3, a second embodiment
of the invention is described, relating to the case when
a part of the protection capacity PROT is reserved to
carry the so-called NUT (Not pre-emptive Unprotected
Traffic) data traffic which can not be used nor pre-empted
by the MS-SPRING mechanism. The NUT capacity is
used only by the data network and if necessary may be
subject to a protection mechanism at level L2 layer (i.e.
RPR, ATM, ...).
[0028] With reference to Fig. 4, in case of failure, the
working capacity WRK is cut, and the protection capacity
PROT is used as in the embodiment of Fig. 1, but the
NUT part which is not available and must be left as it is.
[0029] As a non limiting example, let’s suppose this
scenario : we have to transport 10% of TDM traffic and
80 % of data traffic by using a typical 2F MS/SPRING
protected SDH/SONET ring infrastructure (X capacity
with X=155, 622,2400, 10000 Mbps) . In the traditional
known approach the 50% of X is used as spare capacity,
and not available. According to this proposal only 10%
of this capacity is used as spare capacity (to protect the
TDM traffic that is 10% of the total. The remaining ca-
pacity is shared by the different types of data traffic.
[0030] With reference to figures 5, 6 and 7, it is de-
scribed in the following how the network element NE
works to implement the method according to the inven-
tion.
[0031] The subsystem of a network element NE that
manages the MS-SPRING protection mechanism can be
represented as shown in Fig. 5: it comprises basically an
APS Controller APS-CONTR module and an Actuator
ACTUATOR module.
[0032] The APS-CONTR module, by running the
known APS engine on each network element NE of the
network, manages the signal protocol used by the MS-
SPRING protection mechanism, according to the SDH/
SONET bi-directional ring protocol (standard ITU-T G.
841).
[0033] The APS-CONTR module is basically a state
machine running the APS engine which analyzes input
data coming from:

- incoming signal protocol from APS bytes of the MS
overhead of the SDH/SONET frames;

- externally initiated commands;
- detected faults on working and/or protection chan-

nels.

[0034] The APS-CONTR module must develop, ac-
cording to the ITU-T G.841 rules, the outgoing signal pro-
tocol to the APS bytes of the MS overhead of the outgoing
SDH/SONET frames, and the further "local actions" to
be performed by the ACTUATOR module over the con-
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nection matrix of the cross-connect in the network ele-
ment, namely it must establish the new matrix connec-
tions (for the network element) in order to restore the
failed working connectivity according to the MS-SPRING
protocol rules.
[0035] The behaviour of the APS-CONTR subsystem
is therefore such that:

- the Fault detector signals the trigger events for the
APS state machine;

- the APS state machine runs the signal protection
protocol, according to the ring status and the trigger
events;

- the APS state machine according to the new ring
status, the traffic maps, and the ring topology acts
to heal the working connections by operating on the
cross-connection through the actuator.

[0036] As it will be described in the following, the APS-
CONTR module of the MS-SPRing mechanism is not af-
fected by the present invention, it behaves like in the
known way. Only the Actuator ACTUATOR module is
affected.
[0037] Figures 6 and 7 show the internal constitution
of the switching part TDM-SWC of the network element
NE, and how it works according to the invention respec-
tively in the non-failure and failure condition.
[0038] TDM-SWC comprises a switching part for the
TDM traffic, coming from the input interfaces TDM-IF and
switched to the output interfaces TDM-OF sending TDM
traffic over the TDM part of the working channels WRK,
in the non-failure condition.
[0039] The passthrough traffic is not depicted for sim-
plicity, since it is described the behaviour for a node that
sources the traffic.
[0040] TDM-SWC further comprises a switching sub-
system PKT-SWC for the data traffic coming from the
input interfaces PKT-IF.
[0041] PKT-SWC comprises:

- an input mapper module MPR which recognizes the
class of service of the input data traffic, High (and
medium) DT-H or low DT-L priority traffic. The high
priority part of the data traffic is carried over the DATA
part of the working capacity WRK in non-failure con-
ditions, since it must be protected. The low priority
part can be carried over either the DATA part of the
working capacity WRK or the spare capacity PROT,
since being best effort traffic it could be not protected;

- a load balancer module L-BAL which has the task of
assigning the data traffic to the correct output inter-
faces TDM-OF in both non-failure and failure condi-
tions.

[0042] In practice the load balancer L-BAL task is to:

- divide the high priority from the low priority data by
mapping them in different VCs (Virtual Containers)

of the SDH/SONET frames , the ones belonging to
the working capacity and the others belonging to the
spare capacity;

- apply a function of statistical multiplexing for the low
priority data traffic to access the dedicated VCs; this
function can be the known Statistical Time Division
Multiplexing (STDM): it is a form of time division mul-
tiplexing in which a given data stream can obtain
more or less bandwidth dynamically, based on its
needs and on the demands of other data streams; it
is known and used in devices such as outers, LAN
switches, and frame relay switches.

- balance the low priority data traffic in both non-failure
and failure conditions.

[0043] In the known systems, in case of failure and a
consequent protection switch, the working traffic will ac-
cess the protection channels causing extra traffic to be
removed from the protection channels.
[0044] More in detail in the known MS-SPRing system
the nodes adjacent to the failure manage a so-called
"bridge" and "switch" action. All the other nodes (inter-
mediate node) are not involved in the protection process;
they only make a pre-emption of their extra traffic, estab-
lishing the pass-through connections over the protection
channel. By consequence under protection switching (of
both span and ring type) all the protection channels are
used to restore the working one.
[0045] Instead, according to the invention, only the
TDM traffic and the high priority component of the data
traffic must be protected; their total contribution must be
less than the total working capacity.
[0046] With reference to Fig. 7, in case of failure, the
TDM and DT-H traffic will be rerouted on the spare ca-
pacity PROT and the remaining part of PROT will be used
to carry DT-L traffic. Of course the low priority component
DT-L will be accordingly managed to guarantee the spare
resources to the protected traffic (both TDM and DT-H),
by applying the above described function of statistical
multiplexing.
[0047] To allow this feature, the Actuator engine of MS-
Spring will be affected.
[0048] In the known MS-SPRing system the Actuator
engine, after receiving the starting command from the
APS engine , performs the following actions on all the
spare capacity connections, in case of failure:

- Squelch all the low priority traffic (force AIS to avoid
mis-connection);

- Bridge and Switch - it acts the cross-connection ca-
pability to restore the working traffic - all the spare
capacity resources are used to restore the working
ones.

- remove AIS.

[0049] According to the invention, the Actuator engine
ACTUATOR of Fig. 5, also shown in Fig. 6 and 7, per-
forms the following actions on the spare capacity con-
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nections, in case of failure:

- Squelch partially the low priority traffic (force AIS not
on the overall capacity), pre-empting only the part
necessary for protection of TDM and DT-H traffic.

- Bridge and Switch - it acts the cross-connection ca-
pability to restore the working traffic (TDM and DT-
H) - not all the spare capacity resources are used to
restore the working ones.

- remove AIS.
- Balance the access for the low priority data traffic to

the remaining spare capacity by statistical multiplex-
ing.

[0050] In case of presence of the NUT traffic compo-
nent, the block PKT-SWC manages NUT in a known way,
so as to allocate it in the PROT capacity.
[0051] The load balancer L-BAL and the Actuator pro-
vide for arranging the various traffic components in the
PROT capacity, keeping the NUT component unaffected
in both normal and failure conditions.
[0052] Further implementation details will not be de-
scribed, as the man skilled in the art is able to carry out
the invention starting from the teaching of the above de-
scription.
[0053] For example the same technique is applicable
to the more general situation of a ring or meshed network
with other types of protection deployed, such as ring
SNCP (Sub-Network Connection Protection), where a
protection capacity is shared among N working capaci-
ties. Also in the case of the known N:1 protection mech-
anism, the first working capacity which is shifted on the
relating protection capacity following to a failure, behaves
like in the case described in the above example in the
known systems, therefore can be subject to the use of
the complete protection resource capacity of the method
subject of the invention.

Claims

1. Method for using the complete resource capacity of
a synchronous digital hierarchy network, subject to
a protection mechanism, in the presence of a data
network, said network comprising nodes bidirection-
ally transmitting TDM (TDM) traffic, high priority Data
(DATA) traffic and low priority Data (DATA) traffic
over Working (WRK) and Protection (PROT) capac-
ity/channels, the method comprising the following
steps, in case of failure at the affected nodes:

- the working capacity is cut;
- the TDM traffic is subject to said protection
mechanism, and is shifted over the protection
capacity;

characterized in that:

- a part of high priority data traffic (DT-H) is shift-
ed over the protection capacity;
- a part of low-priority data traffic (DT-L), trans-
ported over the protection capacity in normal
conditions, is caused to share the remaining pro-
tection capacity with the low-priority part of the
data traffic, transported over the working capac-
ity in normal conditions, in such a way as the
complete protection capacity is used to carry da-
ta traffic in both normal and failure conditions.

2. Method according to claim 1, characterized in that
it comprises the further step of reserving a part of
the protection capacity to carry NUT (Not pre-emp-
tive Unprotected Traffic) data traffic in both normal
and failure conditions.

3. Method according to any of claims 1 or 2, charac-
terized in that said sharing of the remaining protec-
tion capacity for carrying the low priority data traffic
is made by applying a function of statistical multi-
plexing to said low priority data traffic coming from
both the working and the protection capacity, so as
in case of failure there is not a service interruption,
but only a service degradation.

4. Method according to any of claims 1 to 3, charac-
terized in that in said network nodes an Actuator
function is performed on the connection matrix of the
cross-connect, whereby in case of failure the new
matrix connections to the protection capacity are es-
tablished in order to restore the failed working ca-
pacity, said Actuator function causing the performing
of the following actions on said protection capacity,
in case of failure:

- squelching partially the low priority traffic,
present before the failure, and pre-empting only
the part necessary for carrying said TDM and
high priority data traffic;
- Bridge and Switch: acting the cross-connection
matrix to restore the TDM and high priority data
traffic;
- balancing the access for the low priority data
traffic to the remaining spare capacity by said
statistical multiplexing.

5. Method according to any of claims 1 to 4, charac-
terized in that said network is a ring network subject
to a MS/SPRING protection mechanism.

6. Network node for carrying out the method of any of
claims 3 to 5, characterized in that it comprises:

- a first switching element (TDM-SWC) to switch
the TDM traffic over the TDM part of the working
channels (WRK), in the non-failure condition, or
over the protection capacity (PROT) in case of
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failure;
- a second switching element (PKT-SWC) for
the data traffic, comprising circuits to perform
the following actions:
- recognizing the class of service of the input
data, said high (DT-H) or low
(DT-L) priority data traffic;
- assigning the data traffic to the correct output
on said working or protection capacity in both
non-failure and failure conditions, so as in failure
conditions all the high (DT-H) priority data traffic
is switched over the protection capacity, and the
low (DT-L) priority data traffic is switched over
the protection capacity according to said func-
tion of statistical multiplexing.

7. Network node according to claim 6, characterized
in that said second switching element (PKT-SWC)
comprises:

- an input mapper module (MPR) for the said
recognizing of the class of service of the input
data;
- a load balancer module (L-BAL) for the said
assigning of the data traffic to the correct output
in both non-failure and failure conditions, said
load balancer (L-BAL) comprising circuits for:

- dividing the high priority from the low pri-
ority data by mapping them in different Vir-
tual Containers (VCs) of the synchronous
digital hierarchy frames;
- applying the said function of statistical mul-
tiplexing for the low priority data traffic to
access the dedicated VCs;
- balancing the low (DT-L) priority data traffic
in both non-failure and failure conditions, so
as in failure conditions said low priority data
traffic is switched over the protection capac-
ity according to said function of statistical
multiplexing.

8. Synchronous digital hierarchy network, subject to a
protection mechanism, with a data network deployed
over it, said network comprising means for perform-
ing the method of any of claims 1 to 5.

9. Synchronous digital hierarchy network, subject to a
protection mechanism, with a data network deployed
over it, said network comprising network nodes ac-
cording to any of claims 6 or 7.

Patentansprüche

1. Verfahren für das Ausnutzen der vollen Ressourcen-
kapazität eines synchronen digitalen hierarchischen
Netzwerks, das mit einem Schutzmechanismus aus-

gestattet ist, in Gegenwart eines Datennetzwerks,
wobei besagtes Netzwerk Knoten umfasst, die bidi-
rektional TDM- Verkehr (TDM), Datenverkehr mit ho-
her Priorität (DT-H) und Datenverkehr mit niedriger
Priorität (DT-L) über Betriebs- (WRK) und Schutz-
(PROT) Kapazität / Kanäle übertragen, und wobei
das Verfahren folgende Schritte umfasst, falls bei
einem der beteiligten Knoten ein Fehler auftritt:

- die Betriebskapazität wird unterbrochen; der
TDM Verkehr wird zum Gegenstand des besag-
ten Schutzmechanismus und wird übergeleitet
auf die Schutzkapazität;

dadurch gekennzeichnet, dass

- ein Teil des Datenverkehrs mit hoher Priorität
(DT-H) übergeleitet wird auf die Schutzkapazi-
tät;
- veranlasst wird, dass ein Teil des Datenver-
kehrs mit niedriger Priorität (DT-L), der bei nor-
malen Bedingungen über die Schutzkapazität
übertragen wird, die verbleibende Schutzkapa-
zität mit dem Teil des Datenverkehrs mit niedri-
ger Priorität teilt, der bei normalen Bedingungen
über die Betriebskapazität übertragen wird, auf
eine Weise, dass die komplette Schutzkapazität
benutzt wird, Datenverkehr sowohl bei norma-
len als auch bei Fehlerbedingungen zu übertra-
gen.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass es den weiteren Schritt des Reser-
vierens eines Teils der Schutzkapazität umfasst für
das Übertragen von NUT (Not pre-emptive Unpro-
tected Traffic (= nicht vorbeugend, ungeschützter
Verkehr) Datenverkehr sowohl bei normalen als
auch bei Fehlerbedingungen.

3. Verfahren nach einem der Ansprüche 1 oder 2, da-
durch gekennzeichnet, dass das besagte Teilen
der verbleibenden Schutzkapazität zum Übertragen
des Datenverkehrs mit niedriger Priorität durchge-
führt wird durch Anwenden einer Funktion von sta-
tistischem Multiplexen des besagten Datenverkehrs
mit niedriger Priorität, der sowohl von der Betriebs-
kapazität als auch von der Schutzkapazität kommt,
so dass es im Fehlerfall keine Dienstunterbrechung
gibt, sondern lediglich eine Dienstbeeinträchtigung.

4. Verfahren nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, dass in den besagten
Netzwerkknoten eine Aktuatorfunktion an der Ver-
bindungsmatrix des Cross-Connects durchgeführt
wird, wodurch im Fehlerfalle neue Matrixverbindun-
gen zu der Schutzkapazität aufgebaut werden, um
die ausgefallene Betriebskapazität zu ersetzen, wo-
bei die besagte Aktuatorfunktion verursacht, dass

9 10 
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im Fehlerfall folgende Aktionen an der besagten
Schutzkapazität durchgeführt werden:

- teilweises Unterdrücken des Datenverkehrs
mit niedriger Priorität, der vor dem Fehler vor-
handen war und vorbeugendes Schützen nur
des Anteils, der zum Übertragen des besagten
TDM- Verkehrs und des Datenverkehrs mit ho-
her Priorität erforderlich ist,
- Bridge und Switch: Betreiben der Cross- Con-
nection-Matrix, um den TDM- Verkehr und den
Datenverkehr mit hoher Priorität wieder herzu-
stellen,
- Ausbalancieren des Zugangs für Datenverkehr
mit niedriger Priorität auf die verbleibende Rest-
kapazität durch das besagte statistische Multi-
plexen.

5. Verfahren nach einem der Ansprüche 1 bis 4, da-
durch gekennzeichnet, dass das besagte Netz-
werk ein Ringnetzwerk ist, das mit einem MS /
SPRING Schutzmechanismus ausgestattet ist.

6. Netzwerkknoten zum Ausführen des Verfahrens
nach einem der Ansprüche 3 bis 5, dadurch ge-
kennzeichnet, dass er umfasst:

- ein erstes Switching Element (TDM-SWC) zum
Switchen des TDM- Verkehrs über den TDM-
Teil der Betriebskanäle (WRK) im fehlerfreien
Betrieb und über die Schutzkapazität (PROT)
im Fehlerfall;
- ein zweites Switching Element (PKT-SWC) für
den Datenverkehr, bestehend aus Schaltungen,
um folgende Aktionen durchzuführen:
- Erkennen der Dienstklasse der Eingangsda-
ten, den besagten Datenverkehr mit hoher (DT-
H) oder niedriger (DT-L) Priorität;
- Zuordnen des Datenverkehrs zum korrekten
Ausgang der besagten Betriebs- oder Schutz-
kapazität, sowohl beim fehlerfreien Betrieb als
auch im Fehlerfall, so dass bei Fehlerbedingun-
gen der gesamte Datenverkehr mit hoher Prio-
rität (DT-H) auf die Schutzkapazität umgeswit-
ched wird und der Datenverkehr mit niedriger
Priorität (DT-L) entsprechend der besagten
Funktion des statistischen Multiplexens auf die
Schutzkapazität umgeschaltet wird.

7. Netzwerkknoten nach Anspruch 6, dadurch ge-
kennzeichnet, dass das besagte zweite Switching
Element (PKT-SWC) umfasst:

- ein Eingangsmapper- Modul (MPR) für das be-
sagte Erkennen der Dienstklasse der Eingangs-
daten;
- ein Lastbalancier- Modul (L-BAL) für das be-
sagte Zuordnen des Datenverkehrs zum korrek-

ten Ausgang, sowohl beim fehlerfreien Betrieb
als auch im Fehlerfall, wobei das besagte Last-
balanciermodul (L-BAL) Schaltungen umfasst
zum
- Abtrennen der Daten mit hoher Priorität von
denen mit niedriger Priorität durch Kartieren in
verschiedene virtuelle Container (VCs) der syn-
chronen digitalen Hierarchierahmen;
- Anwenden der besagten Funktion des statisti-
schen Multiplexens für den Datenverkehr mit
niedriger Priorität, um auf die zugeordneten VCs
zuzugreifen;
- Ausgleichen des Datenverkehrs mit niedriger
Priorität (DT-L) sowohl beim fehlerfreien Betrieb
als auch im Fehlerfall, so dass der besagte Da-
tenverkehr mit niedriger Priorität bei Fehlerbe-
dingungen entsprechend der besagten Funkti-
on des statistischen Multiplexens auf die
Schutzkapazität umgeswitched wird.

8. Synchrones digitales hierarchisches Netzwerk, das
mit einem Schutzmechanismus ausgestattet ist und
einem darüber liegenden Datennetzwerk, wobei das
besagte Netzwerk Mittel umfasst zum Ausführen des
Verfahrens nach einem der Ansprüche 1 bis 5.

9. Synchrones digitales hierarchisches Netzwerk, das
mit einem Schutzmechanismus ausgestattet ist und
einem darüber liegenden Datennetzwerk, wobei das
besagte Netzwerk Netzwerkknoten umfasst nach ei-
nem der Ansprüche 6 oder 7.

Revendications

1. Procédé pour l’utilisation de la capacité complète
des ressources d’un réseau hiérarchique numérique
synchrone, soumis à un mécanisme pour la protec-
tion du trafic, en présence d’un réseau de données,
ledit réseau comprenant des noeuds servant à une
transmission bidirectionnelle de trafic TDM (TDM),
de trafic de données à priorité élevée (DATA) et de
trafic de données à priorité peu élevée (DATA) sur
des canaux / capacité de service (WRK) et de pro-
tection (PROT), le procédé comprenant les étapes
suivantes, en cas de défaillance au niveau des
noeuds concernés :

- la capacité de service est interrompue ;
- le trafic TDM est soumis au dit mécanisme pour
la protection du trafic, et est décalé sur la capa-
cité de protection ;

caractérisé en ce que :

- une partie du trafic de données à priorité élevée
(DT-H) est décalée sur la capacité de
protection ;
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- une partie du trafic de données à priorité peu
élevée (DT-L), qui est transportée sur la capa-
cité de protection dans des conditions normales,
est amenée à partager la capacité de protection
encore disponible avec la partie à priorité peu
élevée du trafic de données, qui est transportée
sur la capacité de service dans des conditions
normales, de manière à ce que la capacité de
protection complète soit utilisée afin de garantir
l’exécution du trafic de données tant dans des
conditions normales que dans des conditions de
défaillance.

2. Procédé selon la revendication 1, caractérisé en
ce qu’il comprend en outre l’étape consistant à ré-
server une partie de la capacité de protection afin
de garantir l’exécution d’un trafic de données NUT
(Not pre-emptive Unprotected Traffic) tant dans des
conditions normales que dans des conditions de dé-
faillance.

3. Procédé selon l’une quelconque des revendications
1 ou 2, caractérisé en ce que ledit partage de la
capacité de protection encore disponible afin de ga-
rantir l’exécution du trafic de données à priorité peu
élevée, est accompli en appliquant une fonction de
multiplexage statistique sur ledit trafic de données à
priorité peu élevée provenant à la fois de la capacité
de service et de la capacité de protection, de telle
sorte que, en cas de défaillance, aucune interruption
de service ne se produise, mais simplement une dé-
gradation du service.

4. Procédé selon l’une quelconque des revendications
1 à 3, caractérisé en ce que, au sein desdits noeuds
de réseau, une fonction d’actuateur est exécutée sur
la matrice de connexion de la sous-répartition,
moyennant quoi, en cas de défaillance, les con-
nexions entre la nouvelle matrice et la capacité de
protection sont établies de façon à restaurer la ca-
pacité de service défaillante, ladite fonction d’actua-
teur entrainant l’exécution des actions suivantes sur
ladite capacité de protection, en cas de défaillance :

- réglage silencieux partiel du trafic de données
à priorité peu élevée, présent avant la défaillan-
ce, et préemption de la partie nécessaire uni-
quement pour exécuter lesdits trafics de don-
nées TDM et à priorité élevée ;
- Pont et Commutateur : activer la matrice de
connexion transversale dans le but de restaurer
les trafics de données TDM et à priorité élevée ;
- équilibrer l’accès pour le trafic de données à
priorité peu élevée par rapport à la capacité en-
core disponible par ledit multiplexage statisti-
que.

5. Procédé selon l’une quelconque des revendications

1 à 4, caractérisé en ce que ledit réseau est un
réseau en anneau soumis à un mécanisme pour la
protection du trafic MS/SPRING.

6. Noeud de réseau servant à mettre en oeuvre le pro-
cédé selon l’une quelconque des revendications 3 à
5, caractérisé en ce qu’il comprend :

- un premier élément de commutation (TDM-
SWC) servant à commuter le trafic TDM sur la
partie TDM des canaux de service (WRK), dans
les conditions normales, ou sur la capacité de
protection (PROT) en cas de défaillance ;
- un deuxième élément de commutation (PKT-
SWC) pour le trafic de données, comprenant
des circuits servant à exécuter les actions
suivantes :
- reconnaître la classe de service des données
d’entrée, ledit trafic de données à priorité élevée
(DT-H) ou ledit trafic de données à priorité peu
élevée (DT-L) ;
- affecter le trafic de données à la sortie correcte
sur ladite capacité de service ou de protection
tant dans les conditions normales que dans les
conditions de défaillance de telle sorte que, dans
les conditions de défaillance, la totalité du trafic
de données à priorité élevée (DT-H) soit com-
mutée sur la capacité de protection, et que le
trafic de données à priorité peu élevée (DT-L)
soit commuté sur la capacité de protection sur
la base de ladite fonction de multiplexage sta-
tistique.

7. Noeud de réseau selon la revendication 6, caracté-
risé en ce que ledit deuxième élément de commu-
tation (PKT-SWC) comprend :

- un module de mappage d’entrée (MPR) ser-
vant à ladite reconnaissance de la classe de ser-
vice des données d’entrée ;
- un module d’équilibrage de charge (L-BAL)
servant à ladite affectation du trafic de données
à la sortie correcte tant dans les conditions nor-
males que dans les conditions de défaillance,
ledit module d’équilibrage de charge (L-BAL)
comprenant des circuits servant à :

- séparer les données à priorité élevée des
données à priorité peu élevée en les corré-
lant à l’intérieur de différents conteneurs vir-
tuels (VC) des trames de hiérarchie numé-
rique synchrone ;
- appliquer ladite fonction de multiplexage
statistique de façon à ce que le trafic de don-
nées à priorité peu élevée puisse accéder
aux VC réservés ;
- équilibrer le trafic de données à priorité
peu élevée (DT-L) tant dans les conditions
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normales que dans les conditions de dé-
faillance de façon à ce que, dans les con-
ditions de défaillance, ledit trafic de don-
nées à priorité peu élevée soit commuté sur
la capacité de protection sur la base de la-
dite fonction de multiplexage statistique.

8. Réseau hiérarchique numérique synchrone, soumis
à un mécanisme pour la protection du trafic, avec un
réseau de données déployé sur lui, ledit réseau com-
prenant des moyens servant à mettre en oeuvre le
procédé selon l’une quelconque des revendications
1 à 5.

9. Réseau hiérarchique numérique synchrone, soumis
à un mécanisme pour la protection du trafic, avec un
réseau de données déployé sur lui, ledit réseau com-
prenant des noeuds de réseau selon l’une quelcon-
que des revendications 6 ou 7.

15 16 



EP 1 471 673 B1

10



EP 1 471 673 B1

11



EP 1 471 673 B1

12



EP 1 471 673 B1

13


	bibliography
	description
	claims
	drawings

